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(54) WALKING POSTURE GENERATION DEVICE FOR LEG TYPE MOVING ROBOT 

(5 7) Abstract: ^ 

PROBLEM TO BE SOLVED: To provide appropriate steps 
and rotational angles by providing a walking posture 
generation means which performs approximate calculation of 
requirements on the walking attitude based on a selected 
standard walking posture and generates an approximate 
walking posture for satisfying the requirements on the walking 
posture. 

SOLUTION: A standard walking posture data group which is 
prepared on off-line is stored in a ROM beforehand (S10). 
Secondly, an end upper body position and speed of each 
standard walking posture are found so as to be stored (S12). 
A timer value (t) is set to 0 (S1 4) so that interruption of the 
timer is waited (S18). Thirdly, a changing point of the walking 
posture is judged and when it is affirmative, the timer is reset 
(S20) and a requirement value to the walking posture is read 
(S24). Fourthly, generation processing of the walking attitude 
is implemented (S26). Fifthly, the walking posture generation 
parameter is substituted (S28) for a target walking posture 
parameter and an instantaneous value of the target walking 

posture is calculated (S30). Sixthly, the time (t) is renewed (S32) by At. BothHeg compliance is 
provided based on the walking posture generated thereby, a target joint angle is found, and the robot 
is driven and controlled for the target value. 
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(Oxb . 9yb . 0 z b > btl 

lagft ^of^a^**** 4 . £ tc_t»ns 3 BHestc *$ 

or. ±f*iS3 z b t*a&tr#ffi. 0flxBC©mfiH£|aj 
[006 6] JM3&tta:K » h 1 ©Mg0«0 1 ICnk? J: 

©&s • ^<t±f*(4a • mmtfrh. a+^^ 7 
n-msnSo ) 

[ 0 0 6 7 ] ft. #5fe. $§B$g/<7>-Jfc't«- 

«w«c*3! s tir c » * jw. c (Dmmomi^-citmf n#© 

IBIS 3 #r *i£ . fTOMWStt JgffiB^Jf 1 - £ ^r(tt# £±3 
-TJcSCCOfc. ft. £T^H#»£T-5j!U. ROM8 4 

[0 06 8] cccttWi&stcoorcDUiw^fflia-i-* 

iL-raiU lo©^B^©J:^(C^«3n-2.q(t)<!: 

f ct)©i^ra-r i 5 cc ufco 

q(t) : MW)*iE&-? &m$t (C©IMM«, B$Sl| t (Cfc 

ttzutf-, \-±&<D&m- mm&&-?. s^wccB^i* 

MS^F©(4g • ^-c«3ns) . 

f(t>: zMPSkmz&mrzm®. (c©sg^©fflBMiB 

<Dia<. t tCfet^ZMPO&HCx.v.z)^ 
■T) . 

[0 0 6 9] S/c^MStB^'^y-^^^L-CIB^ 

^f^HJStCC^-r/cAtCB^^^ > - ^ ?r^^K^IB-r 
s<%V$>Z1)K ^•7^-$©SfflB^tC^l>©-C. W 
HW>»W«:.iMKc/<^ ^ - $ &&tcl1 WT 
©^fB4fl!t,>-5C£<!;-f-5. 

q( t: a, b, c, d. x(k) , y(k)) : S8b#lil£f3arr S 
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fC t: a, b, c, d) : ZM PUlig£feirr5llBS5t («JS 

fiu 

a : vmmt&wmif (ax? vmmft) 

b : Vmm&WH&GiM 
c : >ti9l3£Jf»J©ZMP©XJl1fl 
d : MrmS^MOZMPOYmU 
x(k) :±ftt&B©X£«B#$8W 
vCk) : ±#tt«©Yffi«B**5>J 
[0 070] C©SlK"Ctt. «f^J*>— «©/<5y-* 

-**^*.*itf. ±*M4«©B#»?U"y— *x*M8e<T* 
BPS. ±#fflB©««J»J»*7Cfi 

©awisiH)SH©fc«>cc. ±»amfowimf—^h 

[oo7i] c ©!*»©*&»-?». #jw±ft{ig • as 

&9iiaort>*JS£-K:tt. ^5>j©«-»j©5>jtt. #J8§± 
{*(ig-iiK^y--*ffi«c— »ort»s©r. *©e 

[0 07 2 ] c©HJ&©j&&cc*>-<,>-rtt&t&£§± 1/ 
ISO 

q( t: aO, bO, cO, do, x0(k) , V0(k)) 

f( t: aO, bO, cO, dO) 

m 1 «fflft$3 

PC t: al, bO, d, dl, xl(k). yl(k)) 

f( t: al, bO, cl, dl) 

q( t: aO, b2, c2 , d2, x2(k), y2(k)) 
fC t: aO, b2, c2, d2) 

[0073] cne.sti^^©»)jwjs«is¥i4a • mm 

tfe&n&m&sms. ■ s6»ft£*. 0 5 ftt> 00 1 IK 
fc. SJ#)»S¥Sfl&ffig©cb-2)Si»*^^*iCL/. 3d* 
[0 0 7 4 ] 04 7 a- • t-toffimiCAZWHC. 

rc©SE«©»f^*ttwr*. isj. »3*«ti. ffiK© 
fcjWMPSWns a 3 tfe*©ffljw»iis¥«r«ffi 

3. b©I(JI)3T*5. MBl*. #S©*fr*«fcT 
<fc^CC. -€-©ffe©^-7y-£c. dfc<fc^*f--7'^x 
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12 

(k), y(k)£ittlHK:9Hg-r 

[0 07 6] ^-c-c. mstfr®* 

q( t: a3, b3. c3, d3, x3(k) , y3(k)) 
f( t: a3, b3, c3, d3) 

rt^ji-Zcl, d3te«fc^365>lf— ^Ux3Ck), 
y3Ck)£ifc^-r£. 

[0077] cc-c. fflB*3ear*i. /<»y-*a 

■< v * 6 2 ft £©»(£«:£ * ) $ fcttj»©&B ( 0 
10 3:/P ? ?0«cfc(,>TM!W:3>:7 , 7-('T>X&Jffi)gft 
i) 3&»6c©«iE«:»or«*l!»effl (mrfdOfc r^sg 

*it«isi3e^5 v - * in?*,, 

[0 0 7 8] C©30fi©jei»-C«!!MH©lBBMfc©fc8t>. 

ftflMaws^Rsi * <t mmm. (2ND ©*&ffisecsEjg 

3tt&4>©Ct. ^-^rc 

1) *-su-dr*»6©JSin (MN!«0fctoJ:OfftjSflBg 

20 swsmf^ft^) 

2) ffiOMlgg (itillH»tBft£) 

*n*6©B* (WH»PJB¥fl[«-«»a:ir) ©ffe 

3) afcb«fctf/*fctt:fc©^£©»»fctt <»HW_hft 

scims. 3) cco^r;j*4©H)St©ff^-cM 

(0 0 7 9 ] -e*UC*fU ^7>-5»o. d*5<fcO'f-- 
^x(k), y(k)©cfc 5 (C, ag^^*7^-^©<B{Cl£: 

30 i;r*^g©*fl : *aiifc'rj: ^tctfAWtsti-s^*^^- 

^-*£ftSC£W:«£A£ftl». 
[0 0 8 0] ifc. »0«fS$SJy?f-©» 1 te<fcO'I2 

(CCtli, A7>-$atb)©rtWcOi 
-3j£W43e*.fct>©r*3. coj^cc. jllRSn/cM 
**#§©&£ ft <#0«i&#g) 

40 Pf^ 0 

[0 08 1] CC-C. g$$S©A7y-$ (C©BJ$ffl 
ftttB^S©'^^-** r«£rt*y-jrj £& 
©^©^^iJJB^-r^i. S6)S^7y-fc3, d3*J 
•fcC^fiflS^P^Jf 1 — ^Ux3(k), v3(k)«> t^-rtlfc. * 

^^f^aSfc-r/ctf)^ ntne/^y- f a 1 1 t,c 

or. cti6©fflW*^cc^ifcTi4>©i#*6*a 
•s„ fipfs. cne«. ^-7^-^aib©iSMiiaS[-c* 

so S„ BP*>. iaftt?H» ; &'(f i 5C£«:«J:^B*^©>'f7^ 



a=aO f b=bO-C <D PCD WC £ 



= ( P(aO+ Aal, bO) - P(a 10 



= ( P(aO, b0+ Ab2) - P(a 
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P(aO+Aa, bO+Ab) = P(a0, 
/8b\ (a=aO,b=bO) *Ab* 

ffiU 

SP /da I (a=aO,b=bO) : a=aO,b=bOt?OPCDaCCBgt* & 

SP /Sb I (a=aO,b=bO) 

[0 08 3 ] HCt, 
SP /Sa I (a=aO,b=bO) 
0, bO) ) / Aal 
dP /8b I (a=a0,b=b0) 
0, bO) ) / Ab2 

x&z><dx. mm i it 

P(aO+Aa, bO+Ab) = P(aO, bO) 
+ ( P(aO+Aal, bO) - P(aO, bO) )/ Aal* A a 
+ ( P(aO f bO+Ab2) - P(aO, bO) )/Ab2*Ab 
ififKS2 

W4£ % m*WMXMT<D^o£5<<c±x<Dmm^^s 
Chit iSSiftS^^^-^ifitR^^^^ 

So 

CO 0 8 6 ] a 33&Sa 1 ia 2©rt<BCCftn«rt^ 5^ 

r-Kcctuf-rsiW i o?n#^g8 o©ftww**ja 

[0 08 7] vATtcum^u- ztoxir&mT-yji 
^4 raci j if^) . 

c3 = cO + ( cl - cO ) * C a3 - aO ) / ( al - aO ) 

+ ( c2 - cO ) * ( b3 - bO ) / ( b2 - bO ) 
d3 = dO + ( dl - dO ) * ( a3 - aO ) / C al - aO ) 



+ ( d2 
x3(k) = xO(k) 
/ C al - aO ) 
( b2 - bO ) 
V 3(k) = yOCk) 
/ C al - aO ) 
( b2 - bO ) 

[0 08 8 ] ±ie<d^ i a 



dO ) * C b3 - bO ) / 
+ ( xl(k) - xO(k) 
C x2(k) - xO(k) ) 



( b2 - bO ) 
) * ( a3 - aO ) 
* ( b3 - bO ) / 



+ ( ylCk) - yO(k) 
C y2(k) - yO(k) ) 



) * ( a3 - aO ) 
* ( b3 - bO ) / 



20 



&mm; >• ^ ji - z *> r so 
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* * [0 08 2 ] H»^»6a^aai«W»r**3Q:6«. 
bO) + &P /da\ (a=aO,b=bO)*Aa + dP 

c3 = ( 1 - ( a3 - aO ) / ( al - aO ) - ( b3 - bO 
) / ( b2 - bO ) ) *c0+ ( a3 - aO ) / ( al - aO 
)*cl+ ( b3 - bO ) / C b2 - bO )* c2 

c3«, cotcit c2 cc^-r^fi^^-en-en 

( 1 - ( a3 - aO ) / C al - aO ) - ( b3 - bO ) / 
( b2 - bO ) ) 
( a3 - aO ) / C al - aO ) 
( b3 - bO ) / ( b2 - bO ) 

[ 0 0 8 9 ] ^ »*±*fi« • aKfcfi«W£»'^ ^ 

[0090] *fc±*ffia4«F»?ij^-^u*e>*a&* 

<^Oi©»«-cJl*Jh&J:^cc, tfcfc^StjrcZMPSse 
[0 0 9 1 ] S**^T5/c«)tC«, 

[0 09 2] ±IS<D#ffitCcfcor?l^^or>/^^y-^ 

So 

[0 093IWT, 047U-.^t-F*#iUC 

<c««o«ifg*tt?8r*ifc, sior*7 7Y>rff* 
Hx*s< i><D£-?Z> 0 -X^xs l 2 ceil a, -g^otnifl 
[0 09 4] 5feCcaS-^te*o< > ±i*Z 40flOWDnRx 

(k),y(k) iury-^wkstirc»4o , r, ajtttf- 
oitmro^cDfiio^^* r its <h r ^ 0 

[0 09 5]^^ S 1 4CCjtA/C»<Y vffit 40 <b 
O (^^^X^-h?1f) , S 1 6 4it S 1 8tCit 
v®J9iA^£f#o (S 1 40^?>f 7ittJ(4 



30 



40 



i 
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&) . S4©7D- • ? + - HiflbU*. 20msCi 
(Cjg8b;*n£o BP*S. MMIMI22 Oms Cirfti. 
[ 0 0 9 6 J **a>-C S 2 0 lcm.A,-C*&®<DW *) Wt> <0 

L/. 1fS3n&£#W:S2 2CCjI/VC£-<-?£0e<:il-fe 

s 2 4 &cii/v-c#g(c#tr (*(*a«jcc 

a. b) £S^iAt? 0 

coo97] ix^-cs 2 6 icm/^v^vm^mmzft 

*)„ 10 

[0098] ii 4«-e©fm^^-rif^u-5 : -> • 7 
a- • hT&£„ 

[0099] $fer. S 1 0 OKfcHTBfgaa/S^^- 
^ffitfg^filK^lilg^^-X^Si 

2 a , b ©flttsgJfctt (IP 3 © a 3 , b 3 CCifit,* 

[oioo] ^i>t?s i o 2cciiA,-c±iB©e&is^'< 

^giS & 5 tHig^S £ 1 or o M1RT 2> . ftffitfffift 

**^«c«. <e©<Bffl©^ > - if 

7^- 5f fiii -e©^©/*-? - * ©©rates 
#tt^fit«r*fc©*aj?r*. econrj; 

srars. 

[o i o i ] ft. '&^mbomm<mm-c : &'<&£.*> 

CC. MSB > i> 2 ©Rfttfifl: 2 4 (Ctt^e-C-HHC/hS 

c^tt^eca. aaawe^^ ^jfflws^e 30 
j^£r4«t±#tt«<fc/<,<!f£*>6fc<,>. sn^. 

±T"£©ffe©^ 7 - £ iC {J £ ^ t'ff5:4x ft (, > & © 
[0102] ioT, &iSiiBSPJS¥ffiB • S»'<5>- 

x^i^^>^*S^©fc&4Cjl!RrS^4>% 40 

[0103] ^>TS 1 0 4KiiAr-S^?f©fiSS: 
3£^^y-$(C^ffl?r^;AL/. S 1 0 6 CC^-CMia 
©^^-^HtH:*; (aSl ) K<*9iB^£g©fieiS^ 

^-^iB^mmu. jB^*&3e^9y-*(cft\r*. 
[o i 043 044tg|&<L, i£t,>TS2 8u:ji/v-cig£- 

(cRAt. S 3 0 {c^r-e«^©SB$fii 

(^@$iiisjmii©fii) *gars. 

[0105 ] 11 7«-f©(^f ^tt^-?^ • 7 50 
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[0 106]$tr. S 2 0 0K*i<,>Tig£#^^- 
2CC«0(,>TBi!f^Jt©ZMP£j}c«>. S2 0 2iCl^ 

mm t ©Ms^paa • gf$£#a&£„ 

{ 0 1 0 7 ] t*l»T S 2 0 4 (CilAr-BfSIJ t ©P^Pii 
g • g&i B^giJ t - A t ©±(4*?tc^fia^ 6B$giJ t © 
±{*iiS;*£3?ii&&. ft. ^©Iftfflte^C&^/cJcMc 

[0108] Ht»tS 2 0 6 (C^AriitRL, feting 

(^-x^^t?) ©a$^ij t©±<*{ia«csot,ir5t«c 
a^fca^a (si ) teste*. "Sao t ©ste**s±»* 
^ftasr&mrs., 

[0109] Kl>t047D- • - h©S3 2JCR 
oTB$SlJt £A tKWJBlfl/. S 1 8«CRoT±IB©fti 

a^fgoMr. 

[o 1 1 o ] ft. ±te©£n< b-cgj&utc&mcmi^ 
tqaiwclBWWffliStt*. 

[01 1 1 ] ai 87B- • ^t-h^#ii/tii3 

>7-7^T>X»J»CCO^TffimccsftB^r^.<!;. 5WS 

[01 1 2 ] m 1 9«^©(^^7nr-^^i—? i > • ^ 

p_ . 31 r _ S 4 0 OtCfcl^T 6#^3-fe>-9- 

4 4©tfcaffi£«<&iA<&, S4 0 2{ca^r«aiB3S»e» 

ZMPO^ffl (?tffK27<t''fr£) S40 4 

«:ii^zMPB*ti![«iJt«ur«*. bp*>. r*i# 
isjfcjctfrnsxfcjfca^ s 4 0 6 cc^r07n©^cc 
se-p rjs¥©^fpfi4*«f>. s 4 0 8 cc^r-pjs^© 
a#<4a • s35>*#Afc»f^*«:jSDrr6r. ft. m 

ZMP{ia£H£fcjK77 -^r ^» tctb , c ©?«,^i 
[01 131H187B- - ^-f-h(CM5i. ^:t^-c 

s 3 0 2 cc^rs^aa • igf§ (=j>^7^t>x*ij 

ffll«cJ:01gIE3n/*c<h#til»iEfii) *JcfcJ>'±<*{4a- ^ 

^(c»oc^r&»]©jE+^vf-^ pzmnzftLxi 2 
fflowiBcs^fta^maL-. s 3 0 4tcmA,vtm-k 

>tf 1 l©a**»6njKi. h lW$Si«$n5i 
*tt. ^J5^i:^.?riS5l«Ccr6rJ:-5{C@«^|§?r^ 

iErs. xurs3 0 6i,cmA,-c±M®&mmft&t>c& 

[0114] c(onm<DBBn±.iS.(Dim<ffir%Ltc(D 
r, a&*>o tjI/ f -Y ACcifiSO-cffS©0iti 
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[01153 <fc9i*i/<«, &m^m®mc-?i,>-c<Dtt; 
Mommczt u rgete stitcm^oymm^m^ - 
xttez&®*:&%tcmvib, somite z<om&m 

fa E|J*>. m&Ltc&Mmn&f SCtlc^t). mau 

T J\> tt A A K.^.mt S C t frX* s. 
[01 16] M{C«±IB©iP<«^L/cCi^6. 6&<!4> 

urns. • #««c»je-r*c £>s*ijg (Jgwt*: 

T-SCiiCjrO. *ft6©iWSJW&*#S*fiaKc£fliT 10 
*>cti>^mx$>*>. 

[0117] ttc ±&<Di.a<mi&Ltcc tvmnm* 

-T * 5 ? * £8? < ©CCtk^TSi 1 ©vIIS3lg 8 0 ©9Mt 

y*>; (ROM8 4) <Dg:fifejgjlS3-i±5Ci3*s-C# 

X%2>. 20 
[0 1 1 8 ] H2 0«, C©»9i©S&2©ISIS©JB»* 

[0 1 19] JB2©^SS©«»K*j(,»rB. 

fc. tm&i it. •>XrA©fcH^i^#t4*5A^-'-f7^ 
- * . * S c>tt«*ttft©Kfctc J: rsw £I^©fi 
s^r^tt-r -5 # . m 2 ©gg*t©jta»cc*jt, > r -s^s 

A7^-i> ©#fi^MS^fc 0 ©ffe©A j< - * ©^ Jg 
S (ETF r^pA^^-^JBffij il^S) -en 
41(,^/<7^t-if©^ll (*si»tt3tffcJt) 30 

[0 12 0] iOSffcffJfttt. *^9^-*IBfl[«. 

©5?ss©»®.©»)WjS)WfSi^a. tmBsmrfMaabft 

& ft 5 fc«>(Ctt. flfc©fi£JSS&*J&^ 5 - * * i'ttfti 

Jfc»< 7^- 5f©mi4a^H*fc «J ©f£R a? y - *©g 
MSiS*^"-5o 40 
[0121] *©*6*&L-C. m2©SUS©m®tC*il» 
TttTO#SF©«R*<K*U 

[0122] uttwcca. $>zmtm®-\ fcts^?^? 

y-^p(C*f-r-S''^^-^q©.®lg^:Di (q,p) <tlB 
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k#a7 s --5'x(IO©!i<g£Di (x(k),p) £iBaST£. 
[0123] *2©^©£tt£fettSS*$&©£j$ 

[0124] 5fc©35 0 Mig&SCCfeC* 7 - * a CC 
*tTSv>'7>rf-f c©JBSD0(c, a) $1^ 
i»fc!g<»: ©«<$«. «T©«fc5«:&S. (al - a0) 

D0(c ,a ) = (cl - cO) / (al - aO) 

D0( d ,a ) = (cfl. - dO) / (al - aO) 

D0( x(k) ,a ) = (xl(k) - xO(k) ) / (al - aO) 

D0( V(k) ,a ) = (yl(k) - yO(k) ) / (al - aO) 

[0125] i3]«(c. mo&m&gtcisir} 

b(C>tf-r5^-7;<-£c©.®gD0(c. b) W 
2tBW*St©Hffi«. «T©«t5tCtt«. (b2 - bO) 

ancestor. 

D0(c ,b) = (c2 - cO) / (b2 - bO) 

D0( d ,b) = (d2 - dO) / Cb2 - bO) 

DOC xCk) ,b) = Cx2Ck) - xOCk) ) / Cb2 - bO) 

DOC yCk) ,b) = Cv2Ck) - yOCk) ) / Cb2 - bO) 

X&h. 

[0126] mi<DmM<DBf&<D<>< ; 7s<--$to£l?7-- 
:/^©E^&CCft 6 £ftAt-£ Cicero. '<5j*- 

r^2 J *nz>* 

[0127] c3 = cO + DOC c,a )*C a3 - aO ) 

+ DOC c,b )*C b3 - bO ) 
d3 = dO + DOC d,a )*C a3 - aO ) + DOC d,b 

)* C b3 - bO ) 
x3Ck) = xOCk) + DOC xCk) ,a )* C a3 - aO )+ D 
OC xCk) ,b )*C b3 - bO ) 

y3Ck) = yOCk) + DOC vCk) ,a )* C a3 - aO )+ D 
OC VCk) ,b )* C b3 - bO ) 

[0128] ±Mn*mm±L-cmz o 70- • h 
S5 0 2#>es 5 1 4£xmi<Dmm<DBi&±fflm 

©MS£tf-3TS5 1 6{Cji^. ^©il^MS^tf 

[01291121 «^©mSI£fjrr-tf-7';l'---^> • 7 
P- • ^ + - h"C*»). S6 0 0flg^7^-^ 
©IB^S^fiiKifiC^-X^^jllRO. S 6 0 2(Cil 
^zl^g©iS^S^-7^ - f CC^fit^rf^AL. 
S 6 0 4 K ^"C^; 2 «CS£ -3 r 6eR^< 7 j* - £ 
S„ (88. i:f**^&S©B=5F^Jf—^;U{*-gtcit»U 

[0 1 3 0 3 H2 OtCMO. S5 1 8te<tO*S5 1 0* 

Mrs 5 2 o<,cmA J xmm&®<Dfflm®zntii-?2>. 
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[0 13 1] m2 2teZ<D(tm$:m?V7)l>-?-> • 7 

oo*e.s7 o 6 swam* ft ■^■c&w-*s^±»<d 
• ft. S7 o 6-c(i^2cD4io 

1>T02 OtCRo-CS 5 2 2?:MrS5 0 8tCMorJ^ 

[0132] m2<z>mfa<Dftma±3z<Dim< mi&utcc 

10 

[o i 3 3 ] do. tatg-r 2>mm& ; &<Df&<gn*^wm j & 
^cDtt»«c j: o-c«. ss i (Dmmmmi.mt^mz © 

iczt l r * i> rara«cc gttscfb c . 5 > - * ssrarttc ts 

[0 13 4] c»J:5«:i/tfMt[/fcill*et»->t 
i>n«, « <t ^ <t ©tum#:g#^ -^MiL r ©^fr 

&&im&t & c t v $> & > . ffi^r, » 1 (omrnvB 

[0 1 3 5 ] ft. »2C!^SBs©^«{C*tC>-C. iSffiffl© 

^ic^or'^^-^iKAHs^L/^Ji^ca. 1 30 

<. )AffiH©#S(c*j^ritwrtx«m^ 

«. y* 1 ; (ROM8 4) ©§s ^gp^-r £ c i as-e 

[0136] tfdxJ*. DOCc, a),Dl(c, a),D2Cc, 
a) ,...DnCc, a) tfKiSISJ— fir*S&6#. *©¥ 
15jfiI£DCc, a)ilT. _hie© ^5.* >fc 
Av^-^&^ityCteWSDoCc, a),Dl(c, a) , . .©ft 
frOfCDCc, a)*itjlKffi^.tfftl^ 40 

[0137] 02 3itc<DmM<Dm3<omm<Dmm^ 

[0138] ^3©^SS©^S8«:*s^rC3:. ^1 ©SlJfi 
©ff^£|s|«©«2fi#§£JBo&<fc;ttcc. m2(omm<D 

[0139] ^3©H56©^SSCc4BW-2,^3jc*g:©^ 

[0140] ^3©HJ6©^!S§tc4B^rti. ftH^y 

»*. -gp«^ 1 ©*jS©«»0*S-C. 8ID«Jfl2© 50 
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^©^©^a^ffl^r**^. 91^. #^©*g£ 
i. *^^^-^sg(cj:^«sb^©»nfit^effflT^ 

[0 14 1] mtUX. ag|9^^'7X-^©rt©a©iJ 

sscc^torwm 1 ©n«6©j&®. b ©s^cst uttsa 

2 ©HS6©^Sg©^?rffl t, > « £ . ^© J: 5 CC ft S „ 
c3 = c0+ ( cl - cO ) * ( a3 - aO ) / ( al - aO ) 

+ D0( c.b )* C b3 - bO ) 
d3 = d0 + (dl-d0) *(a3 -a0)/(al-a0) 
+ D0( d,b )*( b3 - bO ) 

x3Ck) = x0(k) + ( xlCk) - x0(k) ) * ( a3 - aO ) 
/ ( al - aO ) + D0( x(k) ,b )*( b3 - bO ) 
y3(k) = yO(k) + ( yl(k) - yO(k) ) * ( a3 - aO ) 
/ C al - aO ) + D0( vCk) ,b )*C b3 - bO ) 
[0 1 4 2 ] 02 3&mMUTmwrZt. S 8 0 0 CC 
t, » r * 7 7 W > V flP j£ 0 fc« <fc /< ? y - £ 

ss^ietaL, s 8 o 2 fiiffccttA/cm i <D$m<Dmm 
trnffiommzft^K S8i6*^247a-'ft 
- h cciiA/cs 900 WP2(cfc<,>T*:g©ifi-£&tT 5. 

£/cH2 37a-'?t-KDS82 O#>602 57D 

-•?t-h©S10 0 o«»K:aw.rBi^ffl«riWij-r 

S. 

[0 14 3] »3©HEtt©J^»«±e©*n< UUSOfcC 

[0144] 02 6«C©»9i©»4©3(atO«**m 
■T^P- • + - hT-$>-S„ 

[0145] Mi*£Stt>£f96ft&a£$3 <S3J^ 
©^JS±f*(4S • jIS^'X©S^^©»J»i±f*fiia • 

[o 1 4 6 ] ^^js^s^j-r^i. 5t-rmi^ci^^ 

3©jag©^fig©^?:fflC^-C. I5f»8±»{4g • aafc 

[0147] B5¥©^S«fieBM©IISS©^SIi(Ufi|-CA 
S©-C^?r*BSL. tTF. ^¥©fiJ»3±«:{4g • ilg 
*$ct c>'*?S±f*(Sg • 3IS feS*' ii 0 K ft S J: -5 CC Z M 

p * y * - ^ ttm:wm* *>. 

[0148] Bu^©*^*^ffi{c*j(,>r . mm±WiiL 
g-ilS. ^±(*(4a- ilSfc.fcc^ZMPv^y-^ 

[0 14 9] C©*§^. »]W±f*{4a- jlSiZMP^* 
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g-a®». i*t iwgxDMmt.cte-yc^z. 

[0150] «T"C«. ttl8*lBW»CC-r*fe«!>K±t*© 
BUf^^lSJ (X*(6]) ©WWEW £<!: fSt. 10 

MP^ - >«C 2 fflfcLk©^ ^ -*ifid&&Cibi>. 
[0151] CCTtt. ZMP/^y-*C- SB^fc-T 

ftSJ^K:. ZMP'<£->£*©A-7^-*£ia2 
8©J:9«:l!t£r&. 

[0152] cnt*. Sm©HIS©^-Cfflt,>4ZMP 

[0153] ^4<DHS6<DJK.®fC*jC>rZMP^'5y- 

*©*&£«:. m\v>mM<DTm*> zmtm 2 ©usso^ 

2 ©IB»©»»©#ffi*8ffl U T Z M P 7 - £©fi 

fc„ ft. ZMP^7^-S©«uEfit;t. 2Il^#g?©±<* 
t%¥t-2kQr*M*KDmc f Z> fcibCCffl^gg© ZMPA7 

^ - £ tc aix z> miEM. zmm? & . 

[0154] H2 B*#JtR0r*4©3Stt©«JB©ttff 
*^-TS<t. S 1 1 0 0(C:tet>T^©S?Jlt©J$!g£ 

s 1 1 o 2 fc^rs«§i»i^©iis*iSLh(*{ig • mm 

43fc8&TEttt,fcSL S 1 1 0 4 Kjt^«T©«Hl* 
[0155] 5t"T. jg^StCfc^r ZMPa"7^-S 40 

K±(*{aS©B#^j^- £ ©8f !&#A x(k)£3fts!> So 
[0156] C©££. 
Rmix(x(k),c ) = Ax(k)/Ac 

£**<„ C©Rnrix(x(k) t c)£ c &C*J"T Sx(k)©<BSft^ 
Rmix(x(k) , e )&Jj?a6-5. 

[0157] m2©JlJ5i©^.®K:*j^-C«. 50 
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fc^ - 7 > - $ (CM -T £ x(k)©J&S£ SittC, $IJ#j 

^£br#s©£Mt4£»#Gfc#e>. asu/c^ 

-><-*£ x(k) £|&< *g&©fi£« M7^-5r«lfc. 
^tiimux. m4©HM©^fiSr«. ^©^Stfe* 
^StlLT, ft@Ofc^^-££x(k)£B§K £T©^ 

(f. m2©HSfi©0SgC*^att5:flJ^f|:CCU/c^ 

[0158] JKICS 1 1 0 6&Cji*. Rmix(x(k), c)i 
Rmix(x(k), e)©*^^©^©©*^. ig£*#gtC 
WSZMPa^^-Sc CCx}3* S^«g±^14g©«SS 
3«gRnrixCXe, c), i&S±f*ii]g©ffl8i&#lft&gR 
mixCVe, c). Z MP^^y e K*J"f Si&iaLb&liia 
©«j»»WlBKRiirixCXB. e). $*JS±(*iS®©fi!fi&#lfl 
JSlSRmixCVe, e^^KiottJ?)!,. 

[0159] Rnrix(Xe,c)=Rmix(x(ke),c) 
Rnrix(Ve,c) = (Rmix(x(ke), c ) -Rmix(x(ke-1) , c )) 

/At 

Rmix0<e, e )= Rmix(x(ke) , e ) 

RmixCVe, e)= (RmixCx(ke), e ) - Rmix(x(ke-1), 

e )) /At 

{SU ke : l*JRfll©*|ft©E3&J»«*. At : B#^J©glJ 

[0160] »>rs 1108 tcji*. jfc«>/cS&K#>e> 

*Hf*15iJ©S3R3WRBixOfe, c). Iff 1 ffffl 2 ?ij©g 
*A*Rmix(Xe, e), ^ 2 frit 1 5»J©S^Rmix(Ve, 
c). M2tf^2?'J©^^RmixCVe, e)©2 * 2 tT?iJ£ 

[0 1 6 1 3 »>rS 1 1 1 O0C^t?{^OA:tf?«J© 

mmz*&*>* cvmmom 1 tf* 1 5u©s*«. 

^«±(*figXe ^ - 5? c ©<B«^MAft 

RtnixCc, Xe). ^2tf» 1 ?'J©S^J. ^±(*(4SX 
e {C^-r^/^^-^ eOiffiS^WSiaRmixCe, Xe). 
^l tf^2?iJ©S^«. »«Lhi*aKVe lCtt?&^5 
^-^©dSfrfrffJiiSaRinixCc, Ve). ^2tf^2?>J© 
,f£J3LLf*ilJKVe {cM-rS^*^^-^e©<lSi 
^•WiaaRmixCe, Ve)i^"€> 0 
[0 1 6 2 ] (89. &e««9>Sil^S(Cfct,^r±IE.®a*s 

^2<!:^<i:^^bL/^co^s^{i:{i. -^©^fei^^fii^-e-n-e 

nR(c, Xe),R(e, Xe),R<:c, Ve),R(e, Ve) <t L/"C. 
[0163] ^•'CS 1112 tCitAt?jg^^«:*JC» 

xCk)***^. 
Ax(0)= AxO 

[0 16 4] C©t#. 
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Rmix(x(k), xO) = Ax(k)/AxO 

£AvOft:WJS>NR8&$tf v Rmix(xCk), vO)£3tSt>£. 
[0165]*KS111 4tCjl^. #«>/dS&Rmix 
Cx(k), xO) <tRmix(x(k), vO) <Dfci3&t-£<Dm.Wl<D® 

^±(*(4g©fBgft^iSgRmix(Xe, xO) . $*J&±#iI 
&©<B»#ffJJ®&Rmix(Ve, xO) . ffl«LhttiME«:*t-*- 
£^ffi±{*{ig©{§8&5W!f®R<rrixCXe, vO) . $?ffi± 
[*i!g©(@8&#ffi.®gRnrixCVe, vO) *'X3.t>C£ ->X& 10 

[0166] Rmix(Xe, x0)= Rmix(x(ke) , xO) 
RmixCVe, x0)= (Rm-ixCx(ke) , xO) - Rmix(x(ke-1) , 
xO)) / A t 

RmixCXe, vO)= Rmix(x(ke) , vO) 

Rmix(Ve, vO)= (Rmix(x(ke) , vO) - Rnrix(x(ke-1) , 

vO)) /At 

fsu teim&fam&tosm**. At : B$s?u©3f 

[0167] Hl>TS 1 1 1 6&CjtA/C#-l' v^OKl'J 20 
■ky hOT^-hSt*-. SI 1 184StSl 120 

ttcm/^v 5n-?n<o iA<^£f$t& o , s 1 1 2 2«c^r 
^s©w »)•♦>♦) ate isj^^wo. HSsnst 
t«S 1 l 24{ciiA,-e*-f-7:£0fc:';-tz-;; ho. 
■CS 1 1 2 6 {ca^rEHgWe^ ■*-*©»#<»*» 

S 1 1 2 8Ki^'?2l»&OS6*f?9. 
CO 16 8] B|J*i. 03 3-9-/;U-^> '7n--ft 
-h©S 1 2 0 OKjtA/CSU &C>LSJI3©li*S©J|2!lg 

[0169] ffiU "<-**8g*aBROfc«. tBJW-h* 

(is • as*s<to^±(*fi[a • mmmo-at. m.m 

K5£ / < v y - * 75^^ O . fi£M©3ISS©7f^<t ISI*RCC 

[0170] X^VS 1 202 5CiIA,-e#]Jtl±{*{ig • 
i$«g*[«£ig^g©*;miLt{*<ag • jHgi<DM*3}c 
it>. cn^AxO.A vO i-T-So |Bj«(C. &ffi±.Wi&g 

msb. CMAXe.AVeitS. 40 
[0171] ^l.?S 1 2 04fCii<2K jg^giC*st,i 

ig±<*{4S • ii«©fifaWAXse. A Vse^^CCi 0 

AXse= Rnrix(Xe, xO)*AxO+ RmixCXe, vO)*Avo 
AVse= Rmix(Ve, xO)* A x 0+ Rmix(V e , vO)*A 
vO 

[0172] S 1 2 0 4<D#m*. flJBLkffc&g • i$S 50 
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oro&tf. Js*i£±<*ftS • agg*fil 

tCO>^<Om^±.W&m. • jlSiCD^i. AXe +A 
Xse, AVe + AVset*5. ^C"CS 1 2 0 6 CCjt 

^©M£0{t^Sfc£>©ZMP;>*7.p<-£©1ffiIES 
Ac. Ae*^{Cj:or3jc«6-5. 
Ac =Rmix(c , Xe)*(AXe + AXse) + Rmix(c , 
Ve)*(AVe +AVse) 

Ae =Rmix(e , Xe)*(AXe + AXse)+ Rmix(e , 
Ve)*(AVe +AVse) 

[0173] -X^-CS 1 2 0 8&CjaA,-CZMP^.*- 
*c, e^<K^cj:-j-c^^„ 
c = cmix+ A c 
e = emix+ A e 

fib. cmixrit^fc^©^^-? c©fil. emix:i&& 
^Ig©/ < 5 A - 5? e CD fiTC $> & . 
[ 0 1 7 4 ] ^>T02 6 70- • KcRO. S 

i i 3 0ic^r@«#^©^-7^-^cc±fas^if 

®A7y-^?:fUtl.. fSU ZMPA7y-5c, 
etUi. S 1 2 0 8 V3tibtcm$:fXA'?Z>. ^C»"CS 1 
1 2 251tS 1 1 3 2Ki^"eB«#S©W$(H** 

[0175] *f*W«C«. 134t^-f> • 7D- 
•?t-h©S 1 3 0 0Kj^rfiefr©*»CWg!BiI5I 
«©*ffir'B#SlJ t ©Z MP ^*5?>. S 1 3 0 2 tc MA,X* 

ffin<Dn&o>&iBtmmo>^&-cmM t ©P3£¥©&§ 

• s i 3 o 4 cciiA,-e@if^:g©±f«£§ 

x(k) =xmix(x) + Rnrix(x(k) ,c) *Ac+Rmix(x 
Ck) ,e) *Ae+ Rmix(xCk) ,x0)* AxO+ Rmix(x(k),vO) 

* AvO 

fat. xmixoo :m&m<o±tm3mx&i<Dkm? t - 
z-atbz. wm&m?2>&. Y#isj©±f*&Bfc 

±[*fig«x. Yjjfswmtmm<fcmtiii>-x: me© 
c © tarn t Hi$tcax-*- -s #ismta u r & . 

[0176] ±ieOfcMffl{C«fcoTAfttfJK:tt[II2 7te 
cfcO'^12 9^103 2iC^-r*£J££Sfc^b-tf6C<t 
t&D. -eti{cj:^@3 5(C7n-rJ:^(c. ^fM©^^ 
(*£(t;ifcgM^££^-r£c US. 0 3 

5«:iK-r«{Sir-«. 

c<0. c+Ac<0, e<0, e+Ae>0 
itfc. 

[0177] ^4©^SS©^Sl5*±l2©iP< tgj&b/c© 

sss n/c^isj±©^(c*jt>r a#yh ©ggpfi©^ 

[0178] 03 6i£C<DmW<Dm5<Dmm<DB!&Zfn 
fry a- . + - hr^S,, 

[0179] 5fe©^4©^iS©^.«rW. ig^^tcfc 

zmp«7^-$ c K*hr s±(*f4gB#m?"J©(i^t 
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##J!&gRnrix(x(k), c), ZMP J - 2 eKjittS 
±f*ftglH^J©iES&#lW®gRtnix(x(k), e). ®m± 
^{4S«C^T-5±»(4SB#^J©ii^^W.®SRmix(x 
(k), xO) . fflW±f*iIK(C#^S±{*{&gB^?>J©(l 
a^fl < ]SilKRmix(x(k), vO) 4m>T<,>fc. Z 

m p ommctt? s ±.w$im<Dmm<D*: *n$m *■ 

[0180] msvm&'DBm'ciz, zoRt><o «c & 
TcD^rasfi^p^"^ h©s»»^?*7 : Ji' <z 

Bit*?*) *fflt»r. ±»&« • ai»cw-r**fMfe 

ft * tc-gc 3 -a- £ «fc -5 «c t fc. 

[oi8i] feme c<D^m<Dm*mmzi&wT?>. 

(X#|SJ) RR^-{COli-C<D*ai&T4*^ (Y 
[ 0 1 8 2 ] h 1 ©±f$2 4©3tS#-e-ftfeW© 

^{c«. zMP©^«jcc>Ff-r5±f*as- &m.<Dmm<D 20 

So 

[0183] dxmdl/dt=v 
dvmdl/dt =o>0* (xmdl - ZMPmdl) 

0 0 30 
o>0=V~ (g /h) 

[0184] iKWgNfefr^fiSALrtiiJf^Ktt. Iff 
4 ©|OtOJBI8CC*j W S— Jtttt©^^*****^^ 
Rmix(x(k), c) , Rmix(x(k), e), Rmix(x(k), x0),R 
mix(x(k), v0)©ftfc>9fC. AJ&lstdffl&muMl-ff 

xmdl(t) , vmdl(t) 

inters. 

[0 1 85] ±ie^Buffiiura3 6-7a- • ^r-h 40 
*#jBi/-c«wr*. ft. zMP^*->©tai§«. m 

4 (Dmmmm t m—ic? 

[0186] $fe-r. s 1 4 0 0 (c*»i,»-cai**#s*ett 

Or*J#. S 1 4 0 2 (C^"C#«B»*S©«F«±»t4 

5 • &g£3fr*>Ti2tiLfc&> Sl 404&CjI<&. ZM 
P^n'v>- £ ©rttc <b e 4c = 1 , e = 0. £/cp 
(S3 5CC^- c fc'5CCB#3lj0tC*jW--&ZMP©<if) = 

0. f©io8f*r©ZMP©i40, fl)j«i#ii4xo= 

0. v0=0£U *£S©fei0l$£ll S -C8«M&#£* f ^ 
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[0 187)lftM(ca, 02 9{C*$W£Ac£ 1 «:§& 
5£ L /c £ i* © A c (C <fc -5 Z M P £ - >ffiJE&& ^ 

S5WZMPa-5^"$c tCJtf S^^^^KigXe© 

R(Xe,c ) = Xe 

[0 1 8 8 3 |5MffCZMP^5^-£cGCttT&ifi*4a3* 
R(Ve,c) = Ve 

[0 189]^. mmmti^f^mm^nfmt. * 

[0 1 9 0 ] ^"CS 1 4 0 6{Cjt<&. ZMP^- 
£©F*TCc i e £c = 0, e=l. £fcp = 0. ^-©ffe 
©Jf*-C©ZMP©<B40, H7Jffit^ 3 &xO= 0 , v0=0 

So 

[0191] »>TZMP^'7^-5 eCCfcf-TSi&ag-* 
^KigxeCtB^WaK^^tCct o-c#«t>£o 

R(Xe,e ) = Xe 

[0192] WKZMP/^^-* e 5C5ISfTS$?*i* 
R(Ve, e ) = Ve 

[0193] iXl'TS 1 4 0 8&Cjt<&, ZMP^7^- 
£©rtrc £ e £c = 0, e = 0. Sfcp = 0, -€-©ffi 
©*T*r-©ZMP©lB40. fl]8§tflg£x0= 1 , v0=0 

tot, $$©j&&B$$jg vmmm^'e fwwmz 

So 

[0194] ^t^-c^»3*f ; ;K4gxo5c>Ft-rs^ ; ef r 
;K4gxe©«^^W®)S4^S;{c J: o r*e*So 

R(Xe, x0) = Xe 

[0195] HJtaHc. WW^r^^KigxOtC^f S*?«* 
R(Ve, x0) = Ve 

[0 1 9 6 ] X^X-S 1 4 1 OKit^ ZMP^7^- 
Z<Df*iVc t e4c = 0. e = 0. 3;fcp = 0. *©ffe 
©iff*T'©ZMP©fii40. ^1^4x0=0, v0= 1 

<bur. ^s©m^b$^]s-c. mmmji^T^omnh 

So 

[0197] ■^^xmm^T'^ms.^ciPir^m^f 

;ufl[gxe©(ia»^fl<jJSg4^«c <fc o r**So 

R(Xe, v0) = Xe 

[0198] |SJ«CC. ^-t^JUjllKvOlCJt-rS^^ 
R(Ve, vO) = Ve 

[0 19 9]»>tS14 1 c = 0. e = 



t 
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0 . p = 1 . -e<Dffi©Sf jfir© ZMP40, »Jjg!«8§£ 
xO= 0 , vO= 0 i U-C*S(D^jgB*Si|S-C<DSlij^* 

[0 20 0 ] ^-CMH-tf^l-iSKvo «c»-r4«4H* 
R(Xe, p) =Xe 

[o2on *i>t»i)w*f*aKvo «c»r*»«* 

R(Ve, p) =Ve 10 
[0 20 2 ] -X^VS 1 4 1 2CCiI<&. ^*/dSS*>6 
IHfll 5>J©^5&# R (Xe , c) . IS 1 ff IS 2 £iJ©^Jg 
*iR(Xe, e) . S 2 ff m 1 5>J©gJ&W R (Ve , c) . &2 
tr»25»J©WR3i*R<ye, e) ©2 * 2fTftl*fftft?S. 
[ 0 2 0 3 ] Jttx-CS 1 4 1 4{Cjt*> m&GfcfT?iJ© 

t^HagXeCC^tr h>^=y * - £ c OflffitattiSftR 
(c, Xe) . ^2 tfSl?>J©^«, KMK^UfinXe 
{C«-rS/<9^-j»eO«a^WJBKR(e, Xe) . JS1 
; ffH2^J©^*«. f^^*T-"JUjSjKVe(CSit-r^v^y 20 

-*c©(iafc#fl«j.®&Rcc, ve) . m2im2m<Dmm 

fi^JKR(e, Ve)i-T-Sc 

[0 2 0 4 3 ^>TS 1 4 1 evm^ZOlCO-by h 
h^-tf. S1418, S 1 42 04MTS1 
4 2 2(cMr'M©^»;fbt) Btc*S*>5*>«K 
L/> St^tilxh^iJS 1 4 3 2{cjit?iit{c s «JES 
tl&tZ&S 1 4 2 4. S 1 42 6^MtS 1428(C 

[0 20 5]i3 87n--^t-h*#it / t:-e-©$ 30 

^©ig^Mffi^^-rSi. S 1 5 0 0i,O6^XUffi<D 

js&r*. c©<t#. vm*s£zmm±#iiiM • aas* 

imcy&^m^ ££)#-r sisg-ett. mm* 
£v&m±.t*{&& ■ Mzmfewcm.^^ 

^t,>-CS 1 5 0 2<,cmA,-CtmtoJ:U : teffi±#iiL 
■ • &£g#<8£®££§©M8fc£t>1i£$±f*{iS • 
jtg£©MAxO, AvO, AXe, AVe£jfci&£<, 40 

[0206]iCTS 1 504 «Ci»#. )\s<DVMtiL 
g-iS^Ax0,Av0il, ZMP40iWdS^(D 
.**4S{iS • illgAXse, AVse«r^CCj;0**S. 
AXse=R(Xe, x0)* A x 0+ R (Xe, v0)*Av0 
AVse=R(Ve, x0)* A x 0+ R (Ve, v0)*Av0 

[020 7] 'JK^VS 1 506 &Cj!<&. ZMP^7>- 
*©fiIE§Ac. Ae*^tcj:or**S. 
Ac=R(c, Xe)*(Ax + AXse)+R(c , Ve)* 
(A v+AVse) 

Ae=R(e, Xe)*(Ax + AXse)+R(e , Ve)* 50 
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(A v+AVse) 

[0 20 8 ] ^>tS 1 5 0 8«C^-CZMP^'7>- 
£c, e£S 1 2 0 8 vm^tcOtfflCRlCjz^Xtjc/fy 
&. ^>t0367D--?t-F©S143O, SI 
4 3 2£Hri23 9 70- • Rcil<fr. S160 

OfccfcO'S 1 6 0 2r^4©HJ6©^<!:[5l«©^a«r 
ffoTS 1 6 0 4(Cii^> ZMPfioIffliES**«6-S„ 
cntJ. ^2 8(Ctel,it^7>-Jrc=Ac, e =A 
e. *©ffi©Sf.'S©ZMP©fDI?:0<!:L/c-'^->r* 

[0 20 9 ] iX^-CS 1 606 CCjl*. ^^U&JBMiiS 
•jIS* xmdl(0)=AxO, vmdl(0)=Av0£b. ZMPmdl 
<tt,T±f2ZMP«liIfiIEg£A2>U *7=)UDmb 

m -a t ) ©as: • msLt^m (mmt) ©zmpi 

HI (B#^iJ t ) ©fig • (IU MncMHW 

JUWCtt. ^fiKD^mcfig • SIS* xmdl(0)=Ax 
0. vnidl(0)=AvO<t-r-So ft, gtS&ft^^UUi. 

[0210] -X^-CS 1 6 0 8K.mA,V'X& l tCti£r>X. 

J: -> r @ «±(*{4« * sl<i6 5 . 
x(k) = xmix(k) + xmdl (kA t) 
ffiU x(k): BtSLhtttiH 
xnrix(k) : il^SfOiWIlBl^jfi^JCDkSf 8 -* 
xmdl(kAt) : S^glJkA t© j ef r JK5g. "CabS. 
[0 2 1 1 ] »5©H*fi©0»B±IB©*n<«teSOft:C 

[0212] J:0A^(c»Wi9MAS?'e^«fflC» 
tcCtfrh, (ROM8 4) ©$S#flfci>T?JS 

[02 131M. ZMP^-^^-^Cc^S^i^a 

a • jiS©®««««(S(cj:or#*e»n?»^. 
SBSm*^rc^©r, ^26^©fii***rietiLT 

[ 0 2 1 4 ] 04 0 «C©2£HJ©SI6 <D$m<DB*&Z:m 

[0215] 9tta>Htiitifi. tnmmm^w-mm, mm 
r^^is^. ■r^^5^zMP*Hi<J;^i'^{tL/^^ls^ 

[0216] C©HJ$i#-CSS-r^S-C«. if^^gll 

Bis«i»ssft6 o tcmm v $> o . * © & * (c « z m p 
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5&<=>. zmp ft?*- zzg.*. z&mzfz^tf. ta^ 
[0217] «t. wwjaiftis¥(as^^2./«c<t zM 

[0218]i407P-' ^t-KC*Jl>TS 1 7 0 

o^e,s i 7 i o£vms<Dnm<DBm±mm<D!im* 
[02i9]ip%, s i 7 i 2cc*st,^r«s 4 i cc^-r 

ZMP»'7^-$©rttcieipl:, c = 0, e = 
0, p=l, fOftfflJf.iiitOZMPOliO, flflWtK 

«*xo=o. vo=0£l/t. ^g©$?ffiB#MS-cm«iKi 20 

TMUagVe£:£s!>3. 

[0 22 0] ^^ZMP^^-^pKMn^t 
R(Xe,p ) = Xe 

C 0 2 2 1 ] [sHitc , ZMP^y-^pW^ 
R(Ve,p ) = Ve 

[0 22 2] m^XS 1 7 2 8SrB5©jUS©ff^i 

iaj*i©#ta£?Tt,». s l 7 3 0 tcjtA,r*fc!&©iI-££tT 30 

5„ B|J^. I4270--?t-(-©S18 OOtCte^ 

-**f&iS-r*. c©<t*. M8±f*{£S • as. ««■ 
±(*(4g • as. mmmm&w-&s*sj:zfmm&m^w- 
&a ^^ffljciac »t©*^- x^g <t u r ji^-r & . 

[ 0 2 2 3 ] (IU ^-X^^jltRbfcf^. *ZJ»Lt<* 

aa ■ as. &m±#&s • as. mmmm^&ma 

ffot. wjw±(*&g • as. &s±<*&g • a 40 
s. fiBWisiwa^ffiatejr^ssiBiitps^eaw. 

X#l?©$£©fil<!:&&,, 

[0 2 2 4] S1802, S1804 ©SaH£ig 

tS 1 8 0 6{Cit^. WJ«j®JSlJS¥&ag#ffl<!:*S£# 
S©«£W£¥(iS £©££#*?>. -en^Apif 
&„ Mt^-CS 1 8 0 8&c^r*f^©#J#3ZMP£A 

pic-. -e©ftk©*r.^.-c©zMP^o ti,tcm^(Dm^ 

ttS-aSAXpe. AVpe^XiSfC^O^-S. 
AXpe=R(Xe, p)*Ap 

AVpe=R(Ve, p)*Ap 50 
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[0 22 5 ] m^X S 1 8 1 0Ki^7ZMP^7p(- 
^©ffliEfiAc. Ae^KJ:-5t*J!)5„ 
Ac=R(c. Xe)*(AXe+AXse+AXpe)+R 
(c , Ve)*(AVe +AVse+AVpe) 
Ae = R(e, Xe)* (AXe + AXse+ AXpe)+ R 
(e , Ve)*(AVe +AVse+AVpe) 
[0 2 2 6 ] il,>-CS407a- • S 
1 7 3 2 Ctji/'l-egWg©^;'- $r{C±Kffl£2#S 
©^.rf-iS'SrRA-r*. flU ZMPA7^-Jc, 
eJCtt. S 1 8 1 ZX^tcm^RKth. Sfc. *Z)8I 

[0 22 7] Mt»rS 1 734A^0437D--?t 
-Mcil*. SI 9 00, S 1 9 0 2-CHf 5©HJ6©ff2 
»iiaj«©*i«**T9. cnccjroTflJffljtWS^lia 
i^igjfiWUE¥{4a©H*«rSSJSTSS¥«liSi. *iJE 

stifcZMPtta*«»6ns. *i,>rs 1 9 04ccit 

ZMPSl^tEfi****. Ctl«04 4(C^T$P 
<, 'i7y->c = Ac, e=Ae, p=Ap, -?-©ffc 
©#n£©ZMP©ffi£0 i lfcZMP^^->tW„ 
[0 2 2 8 ] ft. »*©»«». S5©Ht©»iiS 

[0 22 9] ^6©JISS©0^«±fa©*P< «SS0/c© 

wm%& t u r iatt o r *s < t »or. gBtfcSB 

*-««*■*■ S C i *s V # 4 . 

[0 230] i45 Ut<Dfm<Dmi <Dmm<DBB$:fn 
T. H3Kwtl( 1 ©j?^©fl5!Si|3l«©*&:g£f££SS 

*¥&a©j§ttf}#«##ifc 

[0 23 1] M7 <omM<D^mc^X\t, f#6ftfc^ 

m mm t > ©fi^gowsjpottB • zmp 

*jJ:0'±(*S;$ Z imTlHl (B#gi| t - A t ) ©«» (±# 

invr^^i safsj^s:. sij^^frs;^ e. % ) 
5CA7aor. tt^W^fls^^^JEU^^a©* 
(X. Y) ©^@ffi[ (Ri^fi) £#UJ-r£J:Mc 

[0 2 3 2 3 EP^. »7©*»©^»{C*j(,»r«. m2 

<Dmi&<DBmitmmc. i467a--^t-h©s2 

0 0 0^ct,»L2 0 1 4rt><=>04 77a--^-f-h©S 
21006UI/S21 0 4©$ttS£ig-CS4 6CC^«3. 
S2 0 2 2*>e,04 8©S 2 2 0 0 JilP£{Cji<&. S2 2 
0 6{c*j^rjl^^©±^<!:S^^©S¥©aS!i^ 
^sb^wtcitm^ n -s z m p #ig^*fcg© ZMPA? 
>-£a>63fc#p>ft5i££ZMP«:— gc-r^j^tc. ii 
^*^©±(*«i it* J:^*MJ:^tcL 

[ 0 2 3 3 3 fiu ^SWWr-i*. ±f*©{4a • astc 
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[0 2 34] C©#&rti. ?3tUg*i^< . ««±ft:fi3t 

[0 2351 A, ^7<0HSS©ff^C*>^r . ^IhI©± 
<*»>;*£ ±<**¥tig£ . tt#£flVHfi*fr £ ±fl* $ 
«3Effi<!!)l«DS!3C*B«S«cS8jer&J:^«:3R*-ctAl». 10 

C0 23 6 ] c©j;^{c±§aofc^fi ft^umivmm 

§510. 12. 14R (L)^ltIM3n»$ 

sisccfcu-c. 4>&< £& i^c*i(c-3t,>r. 
ipe>*z W3m<amm&& «atrr £ «ae#gieif 20 

(S 1 0&£') . *fFtCK|-r<b«*=feff^*fF»**K 

(S2 4%£') . idjzzmiE^mcm-rhm^icMLr 

(S 2 6&t,>l,S3 0, S 1 0 0£a>GS 1 0 6. S2 
0 0%I,'IS2 0 6&£') *<S^S$P<«fSUfc < . 

[0 23 7] »[3B#Jg&»iR3M2«. BU KiltR 1, 

^S^rftHI^OrWiEjfilH^S**** (S100% 
UL-S106, S2 0 0ftO(/S2 0 6&£") ftl<fl|J?£ 30 

[0238] ina*s*feRS*a«. mriaawi/fc 

(S 5 0 0. S60 0£cl>bS6 0 4. S7 00^l/ 
S 7 0 6&£) £p< «tf£L,fc. 

[0 23 9] *fc. B«fa^£/$#l§3«. BufBjitRU/c 

- £®S£/Bt>Tiiijfaja<K^£#&& ( S 8 0 0 . S 
9 0 0&OLS9 0 6. S 1 00 0)St,^S 1 0 06Aj: 
to<m6LLtt. 40 

©4>& < £ & 1 fi«coi^-c-e©m[i^Ma^fc«) ©ffe© 

^ - £©^MS£B?ia#§©'^ M - f ,®S£ o-c 

*tf>Tiat?.-f -siatt^s ( s 5 o o , s 8 o o &£*> £ 

BSfH*S**«>Sfti < #Jl£l> fc. 

[ o 2 4 1 1 *fc. muwm^^sSL^ms.. mumm 

s-*<Dmw}<Dmm*mm-?ziki%^m (s 1 104* 
^lsi 1 i4ft£~) B?ia^3nfc«ii)©M 50 



1 0-86 08 1 

32 

< £ o'jia*i»^TS J: -5 Ccwie^SK: 

ia^s^^st-.5^s*^-r* (S 1 1 2 8. s 

1 2 0 1 2 08) fcXf&fiSLfc,, 

[0242] £/c. mrlB^cDffecD/^ y- $®&ft*U: 

[ 0 2 4 3 ] £/c. WKHtoWjUB-tf^-CiPHStlS 

[0244] s/c. mm&wmsmttT'fr-cmiz 

[0245] ztc. mimmm&fim-cmistiziin 

[0246] «rs^a*jss#s». B«ie«s^«c 
rar-5^ , 7^-^^a©^«:a).5£t{*. -e©^ 
^-^^^L/rmrtejafM^^^-i) (s 1 7 3 0. 

S 1 8 0 Oft^us 1 8 1 2) #P<fltJ&0/c. 

[0247] «na*s^jss#©B. fria^fissn 

BM&Mtii^® (S3 0 2) . tei^mttJSnteKI^ft 
!S£«c5 J: StcSWensK? h0M0«ffiKilM18r*-&Mflf 
IBW»#S ( S 3 0 6 ) £<f;iS$P< flteSL/fc. 
[024 8] frfBHgi5ftffi^^«. BUlBO^ 

v h<ot»3K«**WH-r **wa*8 (S300. S400 

4 0 6 ) , *»J:cftta3hfcttt»««c»r5t»r 

408) Bffia^ie^ffi«ai^is«, iKEstifc 

StH^SiP<^fi£U/c. 

[0249]©. IS&lsltm 1 &t>LJB7 ©IttfiOJ^M 
[02 5 0] * tc. ±120 fc^ 1 «ct> 0^ 7 ©H«S©^ 

JScctoor. ±<*(4g«±»2 4rt©A^,s»s.>s?r5:}# 
iascfto ±(*©«*«:R5eri (^i%^u^7©^ 
^^3) is«Tii^icj:or. aattflancBtje-rs. 

[025 1] t^n©^S^?r^fflL-C4). ±f*©fa 
^-C&-5)^f©fti^CC(3:^*s4D^^^. SSli]* 

tfi&£*. ±f*©(^t*^{fr-sjs^c«. mm&<Dm.o 

4 9 icfjk-r J: ^ tc. **sS?r,ffiffl^riSiK^ajiS -tttt* 
6. »<»*$*5«3{C±(**|5llS3-l±Sii^*^-5.£. 

r« t H^6^{c±i*©(4gK^*^j:-5r^-5c £*^ 
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[0 25 2] m<£&® (mm&m m 
ctu-momx-csih, fcLh©aa 

(0253) Sfoti»*«, fcS^ MX^W-mtkft 

icttTzm&whz < fcs <fc ^K:^5E3ns-<#-c& 
s. ±ia©^3eaoii-rn*iSja-c*s^ t $/c«. <,» 
■rnr*o r4>^^tr^nj. a*"? h©l#®^>fctT© 
S-tt^TKJ:S. 10 
[0 2 5 4] I(C, 8&;^^&#©*tg£ig&.Sfc# 

^^©BWU^-T^ffioCifc^etxS. fl 

&4i^{cn#5. h©S5f&«:Jfc«>afc«&ec. *->&9©ifl 

[0 25 5 ] £/c. ±l2CC*j^r > $^7^-$it 

as£ii£3ttsc<i:{i#'5S5-cfc&t,>. 20 

[0 2 5 6 ] C©^W*2J£*ffP5Kf hCCRIO 

KckiSffl-rsc s. 

[0 2 5 7] 

a fc l r e s©*&«K»ttiaft ft z £ im-r -5 c t & 
r-£S. ttc £f8,2titc&®m±<Dm&icte^-cn# 
v v ©&SR{i©^(i *> J; v-mgifiWk s -a- s c £ ^ 

*£ib o#»f ^sgtbiija-r s c £ a*-c t s . 30 

[01 ] C©#6W«c«4W*^»asKv h©*fK§to&SI 

[0 2 ] 12 1 ctTjvr 2 s^tf a # ? h ©sijspa- 7 (•© 

[03] c©»Wcffi&I*3&lba#7 h©^S*fiS^ 

s©itrf^&titfe^c^-r7'a » t>m-c&z. 

[04] C^WKiSW^Mn^^ KD$g&Sg 

[ 0 5 ] 0 3 *>- i am 4 ©^gij&i&ft-c&ffl-r stisi 40 
*jyi?©f©*so %m&m>mmGL&isj:u'm&%7jkTm 

B80-C&S. 

[0 6 ] 0 5 ©IP 0 mmi£®<D&¥4h&*tn? * 4 5 > 
y • + - hr&So 

[07] 05<Dsoii$if©zMP (xmm) ©^-c 

[08] 0 3 feitfi 4 (D#gt»^-CSifflT 5Si 
#*§:©#©3fl 1 ««#§©«ftS*JcfcO*^*^-ri& 

[09] 08©3fl 1§«££?©ZMP (XffitH) ©W 50 
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[010] 03*J«fcC>-04©^^iSbf'p-C^ffl-rS^ 
^^©*©m 2 SSS6*S©iSW(4S*J <fc tfsSa*^* 
Ifti80-c£>s„ 

[01 1 ] 01 0©Sfl2tgi!g*#g©ZMP (XffiS) © 
[012] 03*>cfcO'04©*S^!EitJ^rS^3tlfc 
[0 1 3 ] 01 2©f*^g©ZMP (XffiH) ©* A 

s. >? ■ * + - t--c*s>o 

[014] 047a- • ^ + - h©*©^^^** 

1J-7* ;!/-?•> • 7 a- • h-c&S, 
[@15]il47d--?t- l-<DW}ft*mi-fZ& 
B§0"C*S. 

[0 1 6 ] 0 1 5 <b|5]^C0 147Q--ft- h©5fr 
[0 1 7 ] 04 7O- • ^-t>- h©*©@a^©^B# 

So 

[018] 03*Jj:O'04©*S4^«l^-C^3n/c 

a>7'^-('r>X$l|iai©7a- • h-e#>s„ 
[01930187 a- - ^-f - h©4i©MWa>7*v 
JT>zmft&&mftMZfn-?y-7)\s--?-> • 7 a- • 

[02 0 3 C©IMB©*2©*tt©JBttKffiS««©tt 
fp^f. 04<fc|5j*£OCM-i'> • 7a- • h"C* 

So 

[02 13 0207a-- h©<t»©*#g8g-£fBg 
^■Tlf 7;U-^> • 7a- • ?■* — hrabSo 
[|221i207a--?t- h©tf©@^^f©K 

B#fi#m^ ; £*-r-f-7*;i'-5 i > ^o-ft-ht 

*So 

[02 3 3 c©*W©*3©StE*s©»««:tfi*«a©» 
fPfcTfrr. 04 £(Bl«©^ -C> • 7a- • + - hf* 

So 

[0 2 4 3 02 3 7 a- • - h©4>©*^Zg^* 
*^-^7;u-^> • 7a- • hr^So 
[02 5 ] 02 3 7 a- • ? + - h©^©^^^©^ 

mmmmwM^fn-rv-y^-0-> ■ 7a- • ?t-hr 

*So 

[02 6 3 C©^cD^4©^SS©ff5^(C^S^g©» 
f^i^-T. 04<tl§l«©;W> • 7a- • ^f- 

So 

[02 7 3 S£B!f©^)56©^-e^3nfc±f*{4g^£' 

©^^^-r^-r 5 >y • ^-e- hr-*s. 

[02 8 3 02 6 7a- • 5=- + - h©«t)ff{C*iWS^I? 
^bt4!SiW4ZMP (X0g#) ©^^5>y • 
^■f- h-c&s. 

[029 3 02 67a- • 9-*- b<om^<DWii^mm 
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■ 9*-Y (D®t»f^©«J^ 

* * - h ©S&ft©ibr£ 
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[03 0 ] |S1«K:02 67D- 
<XJ©g) © 

[03 1 ] |5|1${C02 670- 
*BMH-r 5ZMP (Xffitt) © 

[03 2] l^«CC0 2 6 7P- 

zwmrzzMP (xmm) © 

*S. 10 

[133] I267a--?t 
%jn-$yr-f}\f— 9-\> '7a- 

[034 ] 02 67P- • ^ + 

mmmm^m^nk-r^^^-9 

[03 5 ] 1267P- - ? + - KC*rriS4©SlJ&S© 

[03 6] c©^HJ©»5©j|SS©^«:^^SIS©» 
CP^TTn-r. 04 tfflffi<Dji • 7D- • hT'* 20 

[037] mb<o^m<mmi^.m^hw&wf-^)\y 

[038] I367a-'?t- b©f$J©i£Stl^fPJgl 
^mtV"^JHf— 9> • 7D- • ^ -t- - h 
[03 9 ] 03 67D- • ? + - KDi|>OB«*S©» 

[04 0] C©#B?a©06©SIJg©^K:^5^a©ii) 
ft£SV$\ 04 ilSJff©^ -Y> • 7n- • hV$> 30 
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[142]i407a--^t- h©#©*#gil^ftfSi 
£jn-ft>-7'.>U-^> • 7d- • ^ + - h-C*-5o 
[04 3 ] 04 0 7 Q- • Y<D^<DBW^^<om 

[04 4 ] 04 07P- • + - |-©i|fp^t5f 

= ■ ? + -bV$>2>. 
[04 5] C©^M©^7©HSg©^i3l(C^S^g©^ 
fS&.t.VWlft&ffi?. 03 iHJ^^a ?0-C&&,, 
[04 6 ] »7©3l*S©^«CC«saEIB©»flP**-ry 

• 7B- • * + - h-C**. 
[04 7 ] 04 4 7 a- • 9-*- Y<Dtp<D&&m£i\tm 
*m-$-V? ')\z-9-^> • 7D- • h 
[04 8 ] 04 470- • h©"}J©S«lifrg©lg 

[04 9] C<D9timiC%&m&MWlB#y b<D#^£.f& 

0r-£>£. 
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